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DETAILED ACTION 

This office action is in response to the amendment filed September 6, 2005. 

Response to Amendment 

The amendment to the specification is sufficient to overcome the objection to the 
specification stated in the previous office action. Therefore, this objection is withdrawn. 

The amendment of claim 9 is sufficient to overcome the objection to claim 9 stated in the 
previous office action. Therefore, this objection is withdrawn. 

Claim Objections 

Claim 1 is objected to because of the following informalities: In line 4 of claim 1, the 
phrase "alignment marks" should be deleted. Appropriate correction is required. 

Claim Rejections - 35 USC §102 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claims 1, 9 and 16 are rejected under 35 U.S. C. 102(b) as being anticipated by 
Livengood et al. (US 5,952,247, previously cited). 

Regarding claim 1, Livengood discloses a substrate having at least one transparent 
dielectric layer (silicon oxide) overlying alignment marks and an opaque layer overlying the 
transparent dielectric layer. Livengood discloses providing a focused ion beam (FIB), exposing 
rendering visible the alignment marks (35) by impinging the FIB against the opaque layer (40) to 
obliterate the opaque layer overlaying the alignment marks and leaving at least a portion of the 
transparent layer intact over the alignment marks (Fig. 3d-3h; col. 5, In. 62 - col. 1 1, In. 20). 
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Regarding claim 9, Livengood discloses a substrate having at least one transparent 
dielectric layer (silicon oxide) overlying alignment marks and an opaque layer overlying the 
transparent dielectric layer. Livengood discloses providing a focused ion beam (FIB), cutting an 
exposure opening in the opaque layer to render the alignment marks visible by impinging the 
FIB against the opaque layer and leaving at least a portion of the transparent layer intact over the 
alignment marks (Fig. 3d-3h; col 5, In. 62 - col. 11, In. 20). 

Regarding claim 16, Livengood discloses exposing alignment marks on a substrate 
having a transparent dielectric layer (47) overlying the alignment marks and an opaque layer 
overlying the dielectric layer, providing a focused ion beam and cutting an exposure opening in 
the opaque layer to the dielectric layer to render visible the alignment marks by impinging the 
focused ion beam against the opaque layer, leaving at least a portion of the transparent layer 
intact over the alignment marks, and viewing the alignment marks through the exposure opening 
and the dielectric layer (Fig. 3d-3h; col. 5, In. 62 - col. 1 1, In. 20). 

Claim Rejections - 35 USC §103 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claims 2, 5, 10, 13, 17 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Livengood et al. (US 5,952,247) in view of Mizumura et al. (US 5,825,035, previously 
cited). 

Regarding claims 2, 5, 10, 13, 17 and 19, Livengood discloses using a focused ion beam 
to etch the opaque silicon substrate, but does not disclose the type of ions used in the FIB etch. 
Mizumura discloses that a FIB system using argon (a noble gas) ions can successfully be used to 
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process a silicon substrate without contamination (col. 4, In. 22-28; col. 27, In. 41 - col. 28, In. 
36). At the time of the invention, it would have been obvious to one of ordinary skill in the art to 
use an FIB system with an argon ion source to etch the silicon substrate of Livengood because 
Livengood does not disclose using any particular ion source and Mizumura teaches that an ion 
source of argon can successfully process a silicon substrate without contamination. 

Claims 3, 1 1 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Livengood et al. (US 5,952,247) in view of Lee et al. (US 6,251,782, previously cited). 

Regarding claims 3, 1 1 and 18, Livengood discloses using a focused ion beam to etch the 
opaque silicon substrate but does not disclose the current density of the FIB etch. Lee discloses 
that a FIB system having a current density of 672 pA can successfully etch silicon (col. 6, In. 19- 
33). At the time of the invention, it would have been obvious to one of ordinary skill in the art to 
FIB etch the silicon of Livengood using a current density of 672 pA because Livengood does not 
disclose using any particular current density and Lee teaches that a current density of 672 pA can 
successfully etch silicon. 

Claims 4, 7, 8, 12 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Livengood et al. (US 5,952,247) in view of Lee et al. (US 6,251,782) as applied to claim 3 and 
1 1 above, and further in view of Mizumura et al. (US 5,825,035). 

Regarding claims 4, 7, 8, 12 and 15, Livengood discloses using a focused ion beam to 
etch the opaque silicon substrate, but does not disclose the type of ions used in the FIB etch. 
Mizumura discloses that a FIB system using argon (a noble gas) ions can successfully be used to 
process a silicon substrate without contamination (col. 4, In. 22-28; col. 27, In. 41 - col. 28, In. 
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36). At the time of the invention, it would have been obvious to one of ordinary skill in the art to 
use an FIB system with an argon ion source to etch the silicon substrate of Livengood because 
Livengood does not disclose using any particular ion source and Mizumura teaches that an ion 
source of argon can successfully process a silicon substrate without contamination. 

Claims 6, 14 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Livengood et al. (US 5,952,247) in view of Mizumura et al. (US 5,825,035) as applied to claims 
2, 13 and 19 above, and further in view of Lee et al. (US 6,251,782). 

Regarding claims 6, 14 and 20, Livengood discloses using a focused ion beam to etch the 
opaque silicon substrate but does not disclose the current density of the FIB etch. Lee discloses 
that a FIB system having a current density of 672 pA can successfully etch silicon (col. 6, In. 19- 
33). At the time of the invention, it would have been obvious to one of ordinary skill in the art to 
FIB etch the silicon of Livengood using a current density of 672 pA because Livengood does not 
disclose using any particular current density and Lee teaches that a current density of 672 pA can 
successfully etch silicon. 

Response to Arguments 

Applicant's arguments filed September 6, 2005 have been fully considered but they are 
not persuasive. 

Regarding the rejection of claims 1, 9 and 16 as being anticipated by Livengood, 
Applicant argues that Livengood allegedly fails to disclose leaving at least a portion of the 
transparent layer intact over the alignment marks. Lines 32-37 of column 6 of Livengood state, 
"The gas-assisted laser etching system uses an etch chemistry having a high selectivity of silicon 
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over silicon dioxide. In this manner, after etching the silicon substrate from alignment hole 
regions 34 through the bottom of chip 40, the system stops at the silicon-silicon dioxide 
interface at the top of chip 40." (emphasis added). Lines 21-24 of column 7 of Livengood 
state, "Once the silicon substrate has been removed from alignment hole 34 of chip 40, Ml chip 
fiducial 35 can be viewed through the transparent silicon dioxide film separating Ml from the 
silicon substrate." (emphasis added). Hence, it is clear that Livengood discloses etching through 
the opaque layer (the substrate) and stopping the etching upon reaching the transparent layer (the 
silicon dioxide layer) and that the silicon dioxide layer remains intact over the alignment marks. 
Therefore, these rejections are maintained. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



Application/Control Number: 10/786,187 



Page 7 



Art Unit: 2822 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christy L. Novacek whose telephone number is (571) 272-1839. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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